Identification of light and dark hypertrophic chondrocytes in mouse and rat chondrocyte pellet cultures.
Hypertrophic "light" and "dark" chondrocytes have been reported as morphologically distinct cell types in growth cartilage during endochondral ossification in many species, but functional differences between the two cell types have not been described. The aim of the current study was to develop a pellet culture system using chondrocytes isolated from epiphyseal cartilage of neonatal mice and rats, for the study of functional differences between these two cell types. Hypertrophic chondrocytes resembling those described in vivo were observed by light and electron microscopy in sections of pellets treated with triiodothyronine, 1% fetal calf or mouse serum, 10% fetal calf serum or 1.7MPa centrifugal pressure at day 14, and in pellets cultured with insulin or 0.1% fetal calf or mouse serum at day 21. A mixed population of light and dark chondrocytes was found in all conditions leading to induction of chondrocyte hypertrophy. This rodent culture system allows the differentiation of light and dark chondrocytes under various conditions in vitro and will be useful for future studies on tissue engineering and mechanisms of chondrocyte hypertrophy.